LIFONG APPARATUS WITHOUT ELECTRIC CABLE 



Technical FirIH 

The invention relates to a lifting apparatus in goods container transport, and 
particularly to a spreader system without electric cables in a container crane for 
lifting goods containers. 



BackgmiiTwl Arf 



In current container handling equipment, there is always an about 60 meter long 
electric cable hanging between a ciane and a spreader used to supply power and for 
communication. During the processes of lifting and lowering, the hanging cable 
should be able to be effectively pulled out from or pulled back in a cable basket or a 
cable reel. Once the lifting speed exceeds a certain value or a high wind comes, the 
hanging cable may not be puUed out or back smoothly. Thus the cable may drop out 
of the cable basket, or may be hooked and even broken, which will influence the 
performance of the crane and its all wcadier operation. What is more, a hanging 
cable is very expensive, if broken, it would be costly to replace it with a new one. 

If a cable reel is used to pull out or back a cable, a complicated electronic and 
mechanic drive system has to be installed on a trolley of the crane, which would 
result in an increased failure rate and maintenance for the whole machine. 



Besides, in current spreaders for lifting goods containers, a hydraulic power station, 
used as a power source of a spreader is normally driven by an electric motor, and all 
the pulleys of the pulley sets on the headblock of the spreader rotate idly with the 
rotational ener^ wasted. 

Summary of the Tnyenrinn 

The object on the invention is to provide a spreader system without electric cables. 
The spreader obtain energy from the rotation of its pulley sets, so it forms an 
accumulative power source. The communication between the spreader and the crane 
is realized by remote control. Therefore, a hanging cable between the spreader and 
the crane can be omitted. 

The technical solution of the invention is as follows: 

A spreader system without electric cables comprises a spreader for lifting goods 
containers, an headblock, and two pulley sets installed on die headblock respectively. 
Each pulley of the pulley sets is fitted with a geared ring. Gears are fixed on the 
headblock. An FALK-flexible coiipling is fixed on a gear shaft and is coimected with 
a planetary speeder, at the end of which a bi-directional plunger pvanp is connected 
through a flange. A hydraulic accumulating power station is connected to the bi- 
directional plunger pump through a hydraulic circuit The hydraulic accumulating 



power station conqsrises a hydraulic accumulator installed on the sjn^ader, a 
nitrogen bottle connected to the hydraulic accumulator through a pipeline, an oil 
tank, an electric generator, a battery connected to and chaiged by the electric 
generator, and an oil motor which is connected to the electric generator and 
controlled by a magnetic valve. On the spreader, there are a remote control 
transmitter and a remote control receiver in order to transmit/receive signals to/from 
a remote control receiver and a remote control transmitter in the cab of a container 
crane. While the crane hoists or its trolley moves, due to friction, the wir© rope will 
rotate the pulley sets which will, in turn, drive the bi-dir«ctional plunger pump 
through the above mentioned accessories, thereby energy will be delivered from the 
bi-directional plunger pump to &e hydraulic accumulating power station. Thus an 
accumulative power source will fonn on the spreader and can be used to drive the 
spreader by remote control. 

Brief Description of thfi Prawings 

hi the following, the present invention is further illustrated in detail with reference to 
the accompanying drawings, in which: 

Fig. 1 is a schematic SmtA view of a spreader without electric cables according to an 
embodiment of the inventi<m; 

Fig. 2 is a schematic top view of the spreader shown in Fig. 1; 
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Fig. 3 illustrates schematically the power transmission fiom the pulley s ts in the 
spreader shown in Fig.l and the connection of relevant mechanism; 

Fig. 4 illusnrates schematically the operation of a bi-dhectional plunger pump in the 
spreader shown in Fig. 1 ; 

Fig. 5 illustrates schematically the fixation of a remote control transmitter in the 
spreader shown in Fig.l; 

Fig. 6 illustrates schematically the fixation of a remote control receiver in the 
spreader shown in Fig. 1 . 

Best Mode for Carryin g Oiit the Itivftnfirw 

Referring to Figs. 1-4, a spreader system without electric cables of the invention 
comprises a spreader for lifting goods containers, a headblock 2 and a spreader (not 
shown). Two pulley sets 3 are mstalled on the headblock 2 respectively. Each pulley 
of the pulley sets 3 is fitted with a geared ring 4 by means of a boh. Gears 5 are fixed 
on the headblock 2, and a gear shaft 51 is mserted in a bearing 14. To the gear shaft 
5 1 is fixed an FALK-flexible coupling 6, which is connected to a planetaiy speeder 7. 
At the end of the planetary speeder 7 a bi-directional plunger pump 8 is connected 
through a flange. A hydraulic accumulating power station 9 is connected to the hi- 



directional plunger prnnp 8 through a hydraulic circuit. 

The geared ring 4 fixed on the pulley, while rotating, will turn the gear, which, 
through planetaiy speeder 7, will drive the bi-directional plunge pump 8. Regardless 
of the rotating direction of the pulley, the bi-directional plunger puiiq) 8 will always 
be in oil pumpmg condition, and this means that energy will be delivered to the 
hydraulic accumulating power station 9 while the crane is hoisting the spreader. 

The hydraulic accumulating power station 9 coixqprises a hydraulic accumulator 91 
installed on the spreader 1; a nitrogen botfle 92 cormected to the hydraulic 
accumulator 91 througih a pipeline; an oil tank 93; an electric generator 94; a battery 
95 electrically connected to and charged by the electric generator 94; and an oil 
motor 96 which is connected to the electric generator 94 and drivoi by a magnetic 
valve. The hydraulic accumulating power station 9 is installed on the spreader 1 
through several shock-absorbing buffer 13. 

When the bi-directional plunger pump rotate either clockwise or counterclockwise, it 
will output pressurized oil to the hydraulic accumulator to accumulate energy therein 
for running the spreader. The hydraulic accumulator could by in ballonet type or 
piston type. A ballonet or cylinder therein is filled with nitix>gen. When tiie 
pressurized oil is pressed into die hydraulic accumulator, the nitix>gen in the ballonet 
will be compressed, or die piston will be pushed to compress the nitrogen in tiie 
cylinder. The higher the oil pressure is, tiie smaller tiie ballonet will become, and 
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more oil can be accumulated. When the hydraulic system of the spreader requires 
pressurized oil, a magn tic valve will run to d liver oil to it from die hydraulic 
accumulator. Once enough oil is filled to the hydraulic accumulator by the bi> 
directional plunger pomp, a hydraulic relay will signal the magnetic valve to let it 
control the oil motor, and the oil motor will, in tum, drive the electric generator to 
chaige the battery. 

As illustrated m Fig. 4, the pulley sets 3 are, through the FALK-flexible coupling 6 
connected to the planetary speeder 7 which is, in tum, connected to the bi-directional 
plunger pump 8. The bi-directional plunger pump 8 is connected to the hydraulic 
accumulating power station 9 through a bridge circuit 12 consisting of four check 
valves 11. 

Referring to figs. 5 and 6, a remote control transmitter 101 and a remote control 
receiver 102 are fixed on the bracket 10 and in the cab of a container crane (not 
shown). Thus the communication between the spreader and the cab can be realized. 
The signals transmitted include the control and feedback signals for all the spreader 
actions and the signals of the oil pressure status and voltage status. Therefore, flie 
function, such as automatically making electricity by high pressure in the hydraulic 
system and automatically raising the alarm at low voltage and low oil pressure, can 
be realized intelligendy. 

The configuration of the remote control devices is as follows: 
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In the cab of the container crane, there is an FSE 716 receiver which receives ! 
various position signals from spreader (such as lock and unlock, landing, positions ; 
of the 20, 40 feet, etc). The signals will be transmitted to both a PLC intelligent 
module and some indications on a control board. In the cab, ttiere is also an FSS ' 
716F transmitter, which can send various commands (including lock and unlock, : 
extending and retracting, acting of the flipper, etc.) from the cab to the spreader. 

On the headblock of the spreader, there is an FSS716F transmitter the frequency of 
which is the same as that of the receiver in the cab. All the position signals from the : 
spreader and the headblock are connected to and will be transmitted by the i 
transmitter through radiowave in a fixed frequency band, which will be received by 
the receiver with tfie same frequency in the cab and turned into relevant switch 
signals. The same is true, the receiver on the headblock of the spreader receives tiie ! 
rediowave transmitted by the transmitter in the cab, and turns it into switch signals in i 

i 

order to activate the relevant magnetic valves to run the spreader. 

In order to protect the remote control transmitter 101 and remote control receiver ^ 
102 from possible damage caused by bucking of the spreader during operation, both 
of them are equipped with rubber buffers 103 and wire rope buffers 104 to absorb 
shocks resulted from the nmning of tiie spreader. 

When the crane hoists the spreader, due to friction, the wire rope will rotate the ' 



pulley sets 3 which will, in turn, drive the bi-directional plunger pump 8 through the 
above mentioned accessories, such as the geared ring 4, the gear 5, the FALK- 
flexible coupling 6, the planetary speeder 7, etc. Thereby eneigy wUl be delivered to 
the hydraulic accumulating power station 9 and therefore, on the spreader an 
accumulative power source will fonn and can be used to drive the spreader by 
remote control. 

Industrial Apptirati^n 

In the spreader system wi^out electric cables of the invention, while a crane for 
lifting goods containers is hoisting or its trolley is moving, the rotational kinetic 
energy of the pulley sets on the headblock is converted into and accumulated as 
hydraulic and electric energy to form an accumulative power source on the spreader, 
which can not only provide power to all the acting parts of the spreader, but can also 
supply electricity to the remote control units, magnetic valves, indication lamps, 
limit switches, etc. The invention has, therefore, solved the power problem for the 
spreader while an electric cable for the spreader is omitted with the communication 
between the crane and the spreader realized by remote control. 

Because of no long cable hanging, such a container crane for goods containers can 
work in all weather and its hoisting height can be mcreased. Besides, its reliability is 
well strengthened. Therefore, it can be expected that the invention can widely be 
used in loading and re-loading in container transport. 
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